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Non-destructive Testing Scanner

Computed tomography, also known as CT or

CATScan, is an established medical diagnostic

technique for comprehensive body scanning. It

incorporates digital image processing technol-

ogy that traces its origin to NASA research and

development performed as a prelude to the

Apollo Lunar Landing Program.

The technology that originated in an aero-

space program has come full circle with a new

aerospacemor general industrialmadaptation

called the Advanced Computed Tomography

Inspection System, or ACTIS. Where the medi-

cal version of CT scans the human body for

tumors or other abnormalities, the ACTIS system

finds imperfections in aerospace structures and

components, such as castings, assemblies,

rocket motors and nozzles.

Developed for Marshall Space Flight Center by

Bio-Imaging Research, Lincolnshire, Illinois,

ACTIS is described by its developer as the most

versatile CT scanner available for non-destructive

testing applications. Marshall is using its system

to test rocket motor assemblies and other criti-

cal components. Boeing Aerospace & Electron-

ics, Kent, Washington purchased the first indus-

trial use model and is using it to learn more

about materials and processes, particularly in

the field of composite materials.

ACTIS is a variable geometry system. Where

most large scanners have fixed distances be-

tween the radiation source and the detectors,

ACTIS source and detectors can be moved closer

together or farther apart to optimize the geome-

try for different sizes of test objects. In addition,

ACTIS can support three separate radiation

sources operating over a wide range of voltages"

it also has a large number of detectors in unique

focusing assembly, which provides greater x-ray

collection efficiency and more image data. This

combination--variable geometry, three sources

and focusing detectorsmmakes ACTIS cost-

effective for a broad range of applications. The

system can scan anything from very small tur-

bine blades to large rocket assemblies.

At top right is the ACTIS console, from which

the user can set scan parameters, initiate scan-
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ning,create,retrieveandstoredata,andcontrol
thedisplayandanalysisofimages.Inthemiddle
photo,oppositepage,isthegantrycontrolpro-
cessor,whichprovideslocalcontrolofthescanner
gantrywhiletestobjectsarebeingloadedand
unloaded.Thebottomphotooppositeillustrates
thethreeseparateradiationsources.Atimmedi-
ateleftisaCTcolorimage(ACTISalsoprovides
monochromeimagery)of acrosssectionofa
rocketmotorgasgenerator;thebrightyellow
spotsin theorangebackground(neartheper-
imeter)aresmallvoidsthatindicateanomalies.

Photobelowillustratesoneofa numberof
BoeingapplicationsoftheACTISsystem:it is
beingusedinnon-destructiveevaluationofair-
craftcomponents.Boeing'sspecialuseofthe
systemis in analysisof compositematerials,
crucialtothecompany'sadvancesinmissileand
aircraftdesign.Computerizedtomographybids
to becomeincreasinglyimportantwithindus-
try'santicipatedexpansionofcompositeuse.

ACTIShasalreadyprovedimportanttoBoeing
Aerospace&Electronics.Thecompanyhaswon
severalNASA/USAFresearchanddevelopment
contractsfor componentinspectionandtest
dueto the expertiseof the ACTIS-equipped
PhysicsGroup.

Boeing'sinterestinCTwassparkedbyaprob-
lemearlyinthedevelopmentofthecompany's
InertialUpperStage0US),usedbyNASAandthe
AirForcetoboostsatellitestohigherorbitsafter
theirinitialdeliveryto lowEarthorbit.When
concernsaroseoverIUS'nozzleexitcones,
Boeingtechnicianspurchasedinspectiontime
at medicalfacilitiesto examinesuspectexit
coneswithCTscanners.Thatledto thecom-
pany'spurchaseofitsownACTISsystem.AllIUS
conesareroutinelyscannedtoverifyproduct
qualitywhentheyleavethefactory.
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